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Abstract 
Environmental pollution is an important issue in the process of economic growth. The deterioration of environment 
begins to have direct impact on the quality of human life, or even a threat to the survival of mankind. This paper is 
aimed at investigating the two most important benefits and costs of foreign direct investment (FDI) in the Malaysian 
context that is Gross Domestic Product (GDP) growth and the environmental degradation. The non-linear model 
examines the relationship between foreign direct investment and environmental degradation in Malaysia during 1965 
to 2010. The results indicated that environmental Kuznets curve exists and foreign direct investment increases 
environmental degradation. 
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1. Introduction 
Environmental pollution is an important issue in the process of economic growth. The deterioration of 
environment begins to have direct impact on the quality of human life, or even a threat to the survival of 
mankind. Environmental pollution occurs when the environment can no longer deal with the unsafe by-
products of human activities. Pollution results when the natural environment is incapable of decomposing 
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unnaturally generated elements while on the other hand humans lack the know-how on dealing with these 
pollutants artificially. The negative impact of pollution on crucial environmental processes which provide 
clean air and water naturally makes it an important issue to be dealt with. It is also said to cause physical 
disabilities as well as psychological related problems in people. Air pollution causes a variety of 
respiratory problems in humans affecting the lungs, eyes, nose, mouth and throat, causing asthma attacks 
and related side effects including plummeting energy levels, cancer and leading premature death among 
others (Rafia et al 2002). At the same time water pollution affects human health due to consumption of 
polluted drinking water which could lead to the spread of various infectious diseases which include 
typhoid, amoebiasis, giardiasis, ascariasis and hookworm. Further, exposure to polluted sea waters have 
been known to cause skin ailments, respiratory infection, intestinal problems, auditory and visual 
problems, hepatitis, and other related problems. In addition to health issues, pollution also affects the 
economic development of a country, where economic development refers to increased standard of living 
standards associated with sustained economic growth from existing levels to a better, modern, high-
income economy. This includes the process and policies set up to improve the socio-economic and 
political welfare of its people. The process of economic development involves four basic factors i.e. 
human and natural resources and building up of capital and technology (Sam, 2001) 
More and more attentions have been brought to environmental issues in Malaysia in recent years. 
Primary environmental pollution issues faced by Malaysian today include air pollution, mainly from 
industry and vehicular emissions, and water pollution, as a result of raw sewage disposal and 
deforestation. The problem of high environmental pollution is mostly due to the new industrial revolution. 
The negative impact of pollution on crucial environmental processes which provide clean air and water 
naturally makes it an important issue to be dealt with. It is also said to cause physical disabilities as well 
as psychological related problems in people. In addition to health issues, pollution also affects the 
economic development of a country, where economic development refers to increased standard of living 
standards associated with sustained economic growth from existing levels to a better, modern, high-
income economy. This includes the process and policies set up to improve the socio-economic and 
political welfare of its people. The socio-economic conditions of the people are affected by the quality of 
air and water. Air and water pollution is projected to become even more challenging due to the rapid 
economic growth in Malaysia over the past two decades. An International agreement has been made by 
the Government in order to minimize pollution (Rhoda, 1995). 
The past decade has seen all trends of environmental degradation accelerate such as greenhouse gas 
emissions, deforestation, loss of biodiversity. Such patterns of environmental destruction have been 
driven by increased economic activity, of which FDI has become an increasingly significant contributor. 
Flows of natural resource based commodities and investment are predicted to rise faster than economic 
output over the next twenty years. It is therefore critical to understand the environmental effects of private 
investment and identify appropriate responses (Nick and Richard, 1999).The Malaysian economy has 
attained continued growth in the past mostly due to its success in raising international trade which now 
accounts for approximately 200% of Gross Domestic Product (GDP). The inflow of substantial foreign 
direct investment (FDI) and a robust capital market are the key elements that supported Malaysia’s 
economic growth. However, Malaysia has wake up to the fact that the present world economic recession 
may lead to a decrease in FDI (Najib, 2009), where the major portion is in the oil and gas sector followed 
by the services and manufacturing sectors. Similarly overseas investments by Malaysian companies, 
primarily in the services and manufacturing sectors, also showed a drop of RM6.6 billion (Bank Negara 
Malaysia, 2008). In the implementation of the Third Industrial Master Plan 2006-2020 promotion of 
higher-tech industries in particular is the emphasis of the Malaysian Government. These industries 
include machinery and equipment; electrical and electronics; textiles and apparel; metals; transportation 
equipment and medical devices in the manufacturing sector. Some services sub-sectors and a number of 
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resource-based industries are also similarly planned for growth. Foreign investors are granted limited 
participation in these sectors. This paper is aimed at investigating the two most important benefits and 
costs of foreign direct investment in the Malaysian context that is GDP growth and the environmental 
degradation. . Besides, the long run growth impact of FDI inflow on CO2 emissions is due to be 
important. The non-linear model examines the relationship between foreign direct investment and 
environmental degradation in Malaysia during 1965 to 2010. 
2. Literature Review 
Grossman (1995) proposed that income growth affects the quality of the environment. The primary 
hypothesis supporting the reducing path of the Environmental Kuznets Curve is the need for a better 
environment and the leading policy reaction. This is to justify the bell-shaped environment income shape 
in literature. In previous literature, the primary discussion was on the income elasticity of environmental 
demand. The fact of the matter is that in the normal scheme of things, as wealth increases people become 
more concerned about the quality of their environment and in attaining better and higher living standards. 
Thus as income grows environmental degradation will decrease because the need for a beneficial 
environment will increase. The increase in environmental awareness and greener consumer demand will 
contribute to adoption of more environmental favourable production technologies. Additionally, stricter 
enforcement of environmentally beneficial government policies, increased environmental awareness and 
stricter ecological regulations can be put in place. As an outcome, the economy shifts towards less 
polluting sectors and technologies (Panayotou, 1993). 
Through their studies the argument about the dimensions of both technology and preferences, Lopez 
(1994) and Selden and Song (1995), developed perfect growth models from which they developed 
Environmental Kuznets Curves. The Forster (1973) growth and pollution model with utility function was 
used by Selden and Song (1995). The model that is linearly associated between consumption and 
pollution derives a J-curve where pollution abatement is concerned which begins when ample capital 
stock is generated and an inverted-U path for pollution (Selden and Song, 1995). McConnell (1997) and 
Antle and Heidebrink (1995) concluded that others have concentrated on income elasticity for 
environmental quality. It comprises of two production sectors, with weak relationship between pollution 
and constant returns to scale and other components of production (labor and capital), and prices and 
technical change that are determined exogenously. According to Antle and Heiderbrink (1995), several 
empirical EKC models supported the inverted-U shaped relationship between pollution and income by 
placing emphasis on the function of income elasticity of demand for environmental quality in the EKC 
hypothesis, Lopez (1994) originated the EKC model in which growth is necessary at higher pollution 
levels and producers pay fixed pollution fees. The conclusion of Arrow et al. (1995) is that as the 
inverted-U shaped curve infers that people will demand for better environmental conditions when their 
incomes increase, economists have thus speculated that the curve is applicable to environmental quality. 
The outcome of McConnell’s (1997) analysis and tests on the function of income elasticity of demand on 
environmental quality in EKC models shows that pollution increases with consumption and decreases 
through abatement measures. This study found that the growth of pollution is slower when there is higher 
positive income elasticity of demand for environmental quality. No specific function is attributed to 
income elasticity which is equal or greater than one and the faster reduction when it is negative. This 
study concluded that pollution can decrease outputs, through decreased labor productivity resulting from 
health issues, damage caused by climatic conditions such as acid rain or crop output losses as a result of 
adverse agricultural conditions, even though the  income elasticity of demand is zero or negative. He 
states that a positive income elasticity of demand for environmental quality is preferred. He found that 
pollution and income having an inverted-U shaped relationship is not inevitable. His study also 
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determined a major function of preferences to income changes in macroeconomic EKC models with small 
microeconomic evidence. A study by Kristrom (1998, 2000) simulated technological progress to be 
exogenous. By ascertaining the EKC’s exact pattern this study depicts it as an equilibrium relationship 
where the parameters are technology and preference. Kristrom suggests a model comprising firstly of a 
utility function illustrative of increased consumer consumption and pollution reduction. Secondly is a 
production role with inputs of pollution and technology parameters. At each stage of environmental 
quality technological progress creates more production, and consequently substitution and income effects, 
the former being positive for both consumption and pollution. Low-income level substitution effects and 
high-income level income effects result in an inverted-U shaped relationship between pollution and 
income.  
Chimeli and Braden (2005) state that some empirical studies confirm the EKC hypothesis for some 
pollutants in which as income rises pollution also rises, achieves a peak and finally reduces. The 
explanations indicate that the EKC is a by-product of economic growth over time when using the cross-
sectional data. By ignoring the function of country-specific features, these studies ignore possible 
econometric problems and bring about policy misconceptions. Differences in total factor productivity 
(TFPs) explain much of the fluctuations in income levels across countries, with significant implications 
for environmental quality. The study formulates a theoretical model where different TFPs develop a 
cross-sectional EKC, even if the dynamic paths of environmental quality in individual countries are 
estimated differently. The cross- sectional EKC measures diminishing returns to scale in environmental 
degradation on the curve of the utility function, with regard to consumption and the environmental 
function. The elasticity’s of consumption and environmental consumptions are based on the fluctuation in 
TFPs. Recent critiques by Kiesel (2006) stated that there is no individual EKC applicable to all pollutants. 
It appears to be most suited to local air pollutants and particulate problems. In the absence of institutional 
issues the EKC is inadequate to account for the relationship with income growth. There is a need for 
structural explanation of the EKC on whether improvements count on the unity and operations of 
markets, social institutions and government policies. The structural change to information-intensive 
industries and services is due to the higher levels of growth. This will contribute to better technology, 
higher environmental consumptions, increased environmental consciousness, and enforcement of 
environmental rules. As a result, environmental degradation is reduced. Pollution increases due to 
developing countries utilizing less input but increasing outputs with economic growth. Cleaner 
technology and variations in production efficiency are compensated as it demands less of the inputs and 
uses cleaner technologies. This might explain why wealthier countries will shift to less polluting 
industries and get better technologies due to increased awareness about pollution. This result shows an 
inverse U shape of EKC. Further, due to less efficient technologies and restricted use of input very poor 
countries pollutes more.  
Unruh and Moomaw (1998) suggested that examples where environmental degradation does not grow 
with increase in income might be due to the presence of an endogenous market monitoring mechanisms 
of natural resources in the markets. Due to the comparative essential of the agricultural sector, initial 
levels of growth are frequently related to heavy use of natural resources. This will lead to the stock of 
natural capital decreasing over time. A study by Torras and Boyce (1998) states that the shift toward less 
resource-intensive technologies is due to the higher cost of natural resources. Hence, market signals can 
also explain the shape of the EKC and it is not due to policy implications. Gangadharan and Valenzuela 
(2001) examined the relationships between a nation’s income, health status and environmental indicators. 
They found that it was unlikely that low-income countries would experience automatic environmental 
improvements in line with increasing incomes. Particularly in developing countries the significance of 
health cannot be denied and the effects that the environment can have on it have to be monitored as health 
benefits resulting from improved incomes can be negated by the effects of a deteriorating environment 
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due to the indirect impact of income growth. Hence, the study indicates that policy makers who do not 
take into account the effects of growth strategies on the environment risk an adverse backlash on health 
despite the positive possibilities offered by higher income (Kaufmann et. al, 1998).  According to the 
findings from studies by Stern et al., (1998), Cole (2004), Suri and Chapman (1998), Arrow et al (1995) 
and Rothman (1998), the Environmental Kuznets Curve (EKC) hypothesis relies on the presence of 
international trade and foreign direct investment. Kellenberg (2008) stated that in previous studies, for a 
moderate country, although the relationship between international trade and the environment was not 
large it still led to increased pollution levels. Halicioglu (2009) concludes that to reduce pollution, 
regardless of income levels, there is a strong need for each country to formulate particular national and 
local policies. Elias et al (2010) found the existence of the Environmental Kuznets Curve. There exists an 
EKC type relationship between several pollutants and total real GDP which has additional contribution to 
environmental Kuznets curve hypothesis in Malaysia. 
3. Methodological Issues 
The study uses the non-linear model to examine the relationship between foreign direct investment and 
environmental degradation in Malaysia during 1965 to 2010. Besides, the long run growth impact of FDI 
inflow on CO2 emissions is due to be important.   
The model is: 
CO2 = f (Y, Y2, FDI, PD, EX, IM) 
where, Y is income, FDI is foreign direct investment, PD is population density, EX is export and IM is 
import. 
Equation of the model is: 
log CO2t = α0 + α1 IogYt  + α2 (IogYt )2 + α3 log FDIt  + α4 log PDt  +  α4 log EXt  +  α4 log IMt  +  et   
where, CO2t is  Carbon dioxide in year t;  Yt  is Gross Domestic Product per capita in year t;  FDIt  is 
foreign direct investment in year t; EXt  is export in year t; IMt  is import in year t; and PDt is population 
density in year t;  
In this equation, whenever the coefficient of the logY is positive and that of Y2 is negative; it indicates 
the existence of the EKC hypothesis.  
All data used in this study have been taken from the secondary sources. Secondary sources are the Air 
Quality Data Report and Malaysia Environmental Quality Report, Department of Environment, Malaysia, 
and National Product and Expenditure Accounts GDP, Department of Statistics Malaysia. All the sources 
have been referred throughout the findings and analysis of the research. 
The analysis starts by testing the normality or goodness-of-fit. The Jacque-Bera (JB) Normality Test is 
used to examine whether the residuals of the final estimation regression are normally distributed. The 
reported probability of the JB statistic and a 5% significance level are used for making a decision whether 
to reject the null hypothesis or not. A probability that is greater than the significance level leads to a 
failure to reject the null hypothesis of a normal distribution. Next, the study tests for stationarity of the 
available data using conventional time series unit root test. The two unit root tests that will be used are 
Dickey Fuller (DF) or Augmented Dickey Fuller (ADF) unit root test and Phillip-Perron unit root test. 
Then, cointegration test will be used once the stationarity of all data is detected. The Johansen-Juselius 
cointegration test has been used in order to see if there exists a long run relationship between the 
variables. The optimum lag length is selected before the Johansen-Juselius cointegration test is conducted 
once all the residual free from autocorrelation. The Lagrange Multiplier (LM) Serial Correlation Test is 
used to test for the first-order and the second-order residual serial correlation to confirm that the error 
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terms (et) residuals (ut) have been used in place of errors in the analysis of the estimated regressions do 
not exhibit autocorrelation. Multicollinearity correlation test will be used in order to test the 
multicollinearity problem 
4. Analysis and Interpretation of Results 
To test the normality of the residuals, the study used Jacque-Bera (JB) Normality Test to examine 
whether the residuals of the final estimation regression are normally distributed. The result indicates that 
a probability is lesser than the significance level. This leads to reject the null hypothesis of a normal 
distribution. 
The result indicates that all of the data for Malaysia are stationary after the first difference for both 
DF/ADF and PP Unit root test. These result confirmed that the model meet the requirement to proceed 
with panel cointegration test. Once all series are confirmed to be categorizing as stationary, the Johansen-
Juselius test is used to test whether the dependent variable and all the independent variables in all the 
equations exhibit fundamental long-run relationship among each other. The entire residual are free from 
autocorrelation (The Lagrange Multiplier (LM) Serial Correlation Test) therefore the optimum lag length 
is selected. The results for Johansen-Juselius cointegration test shown that the value of trace statistic and 
max-eigen value for Malaysia are larger than the 5% critical value. Therefore, we reject the null 
hypothesis of no cointegrating vector found in the long run. This indicates that at least one cointegrating 
vectors that offers a stable relationship among variables. 
To determine the existence of multicollinearity correlation test was done. None of the independent 
variables were found to be correlated with each other.Table 1 below shows the result of the coefficient of 
each variable. 
Table. 1. Long run Elasticities 
 Malaysia 
GDP per capita 3.31** 
GDP per capita2 -4.00*** 
Foreign Direct Investment 2.03** 











Note: *** and ** denote significant at the 1%, and 5% significance levels, respectively. 
 
From the adjusted R square, F statistic and Durbin-Watson statistic test, we can see the model is well 
fit. And most of the coefficients show expected signs and high significance. In case of pollutant CO2 the 
anticipated EKCs is found to exist. The coefficient of log Y is +3.31 and log Y2 is -4.00. This follows the 
EKC theory. The result also indicates that increase in economic growth will lead to increase in pollution. 
This is true as over the preceding twenty years Malaysia has experienced rapid economic growth. That 
growth can lead to strong advancement in living standards if be handled well without any excessive 
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adverse effect on environmental quality. Persistent growth in material consumption and resource usage 
will lead to serious long term harm to the environment. Malaysia has advanced economically to become 
the showcase economy of Southeast Asia in the course of the 1990s. Its economic growth necessitated 
increased exploitation of the oil and gas deposits (Kennedy, 1999). This rapid economic growth, however, 
has come with a huge cost to the environment. The deterioration of environment begins to have direct 
impact on the quality of human life, or even a threat to the survival of mankind. Therefore, environmental 
regulation needs to be stringent and strengthened in order to have the harmonized development. As 
schedule in Malaysia’s environmental outline under the Tenth Malaysia Plan (10MP) will be securing the 
environment while binding economic value. In order to achieve the objective, the government is 
concentrating on operationalising the National Policy on the Environment (2002), the National Green 
Technology Policy (2009) and the National Climate Change Policy (2009). The appropriate assessment of 
the environmental resources is the key to sustainability. Awareness, faculty, finance, infrastructure, 
research and marketing (Affirm), is a framework of the government’s approach. In order to brace the 
effect of atmosphere change, Malaysia will implement policies to protect economic growth and 
development factors, as well as moderate strategies to decrease emission of greenhouse gases.  
For Malaysia, the empirical results show that FDI is significant determinant of the pollutant. Likewise, 
a 1% increase in FDI will lead to a rise in CO2 by 2.03% and respectively. The significantly positive 
value for coefficient α3 follows the expected sign and shows the association between FDI and pollution.  
The result of the study shows the sustained growth of foreign direct investment is one of the important 
causes of environmental degradation in Malaysia. With the development of FDI, the environmental 
quality in Malaysia becomes worse. It is important that effective actions should be taken. We should 
perfect the foreign direct investment policy and environmental protection laws. We should guide the 
orientation of FDI properly to optimize the industrial structure, utilize the foreign direct investment to 
develop the capital-and-technology-intensive high-tech industry. Improve environment supervision and 
management of the foreign investment enterprises and reduce pollution transfer (MingQing, and Jia, 
2011). 
The coefficient of population density on pollution is positive. This shows that the more population the 
society has, the higher pollution the society is. This is true as human activities have contributed to the 
release of pollutants into the atmosphere which are a threat to health and the natural ecosystem, and also 
add to the greenhouse effect (Kennedy, 1999). Leading to early demand for government action on 
pollution, a rising in public awareness of environmental issues in Malaysia should be formulated. At 
lower levels of economic development, growth in public awareness could activate countries to engage 
effective air quality management control. Moreover, this will result to an increase in local market 
response to environmental behavior of organizations.  As for the function of international trade, it is 
complicated. Import decreases emissions of pollutant, while export increases the emissions of industrial 
CO2. This might be due to geographic location has an impact on environmental quality. 
5. Conclusions 
The study examines the relationship between pollution and foreign direct investment for Malaysia 
from 1965 to 2010. Gross Domestic Product per capita was included in the study to explain the EKC in 
Malaysia. The expected EKCs are found to exist. In Malaysia there is an existence of a pattern of “pollute 
first and control pollution later” since the EKC hypothesis is supported in the case of CO2. It has been 
better by the government to protect the environment towards enforcement and implementation of policies. 
According to Petra (2006), the per capita greenhouse gas emission of Malaysia is rising. This indicates 
the government does not seriously enforce regulations to abate pollution. The government also puts 
economic growth and industrial production first. Other reason due to some firm industries gets granted for 
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the contravention license as its renewals. Give the firm industries sufficient time to install technology 
equipments that would make them comply with policy requirements which is the aim of granting 
contravention licenses to manufacturing industries. Due to this, if a longer period is given for the use of 
contravention license the polluter industries might take this liberty for granted. Furthermore, the polluter 
industries might see the cost to set up pollution control technology become more expensive rather than 
obtaining a permission or license to contravene the effluent-limit requirement by the policy. Therefore, to 
solve the problem, the cost of compliance with “acceptable condition” stipulated in the policy instrument 
for pollution control should be made lower than the cost of contravention. Using the policy instrument to 
reduce pollution, the same problem goes with “Polluter Pay Principle”. Since the amount of fine is lower 
than the cost of technology for controlling pollution, it can be seen that many firms would prefer to pay 
polluter-fines than to equip the industry with technology. Therefore, to control the source of pollution, 
this will weaken the policy effectiveness. Here, to make the ‘polluter pay principle’ to be effective, the 
cost of compliance by the government should be made lower than the cost of violating policy compliance. 
Based on the discussion above, in maintaining a vibrant economy and achieving clean air and water, 
allowing for experimentation and encouraging cooperation among business, government and 
environmentalists is probably the most successful policy approach. To reduce air and water pollution, the 
complied industries with policy requirements should be given more incentives (Suleyman et al, 2008). 
Secondly, most of the accessibility of technologies in industries is only open of primary and secondary 
operations. It does not involve decreases in pollution rather it counts on the compliance of related firm 
industries to use these technologies and it rightness in forms of capacity and updates. Thus, advanced and 
tertiary operation of pollution is demanded so that pollution is to be decreased. 
Foreign direct investment was included to test the impact of FDI on pollution.  The empirical findings 
suggest that pollution is linked to FDI activities for Malaysia. The results indicated that environmental 
Kuznets curve exists and foreign direct investment increases environmental degradation. The most widely 
held belief by proponents of FDI flows was that of the "Environmental Kuznets Curve" which asserted 
that environmental degradation increases up to a certain level of income, at which point it then begins to 
improve. Yet, there has been little empirical evidence to support this theory and in many cases, it would 
take years for the average income of a developing country to reach the level at which environmental 
degradation decreases. If a developing country reaches this point, the effects of degradation will most 
likely be catastrophic and irreversible. Although the benefits of FDI in developing countries can be 
potentially numerous, in extractive and natural resource based industries the benefits are not as obvious. 
Most economic theories of sustainability show that unless there are laws and regulations in place to 
protect and preserve vital ecosystems, FDI and economic growth in general will intensify the present 
levels of degradation. Furthermore, in the absence of strong regulatory systems, the rents from resource 
use, that is, payment for the exploitation of their resources, are most often redistributed to less beneficial 
uses such as funding imports for consumption or investing abroad. In order for the benefits of FDI to be 
realized in the long-run, rents must be reinvested in efficient enterprises and in long-term productive 
capital (Mabey & McNalley, 1998).The findings of this study are very much depend on the years 
surveyed. It is recommended that future time-series research undertaken examine the impact of FDI on 
the level of CO2 to examine the differences in the cleanliness of the technology brought in by 
multinationals to the different sectors compared to those of domestic producers. 
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